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[57] ABSTRACT

The invention relates to water-insoluble styryl dyestuffs
of the formula

| R CN
| | /
S—B—N CH=C
\
Z

Cl,

wherein

Bisa brldge member R 1s hydrogen, alkyl, aryl or
the remaining members of a partially saturated
- ring fused to the ring a, Z is preferably CN and »
denotes the numbers 3 to 5. The dyestuffs are
outstandingly suitable for the dyeing of hydropho-
bic fiber materials in-yellow shades. The dyeings

are distinguished by excellent fastness to light.

7 Claims, No Drawings
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STYRYL DYESTUFFS

The present mventmn relates to dyestuffs whlch are
practically insoluble in water, of the formula

. R |  ON -
~§==B~N CH=C
T - Z |
wherein

Cl,
B represents a bridge member,
R represents hydrogen, alkyl, aryl or the remaining
-members of a partially saturated 5-membered or
6-membered ring fused to the ring a,
- Z represents the groupings CN, SogY COY CO,Y or
- CONW,W,, - o
wherein |

Y denotes alkyl cycloalkyl aralkyl or aryl and

W, and W, conjointly with the N atom can form the

remaining members of a 5S-membered to 7-mem-
bered saturated heterocyclic ring, and

- n denotes the numbers 3 to 5

~ and wherein

the alkyl, cycloalkyl, aralkyl and aryl radicals men-

tioned, and the rings a and b can contain further
non-ionic substituents and in addition the rings a
and b can contain further fused-on rings,

as well as to their manufacture and use for dyeing and

- printing synthetic fibre materials and for bulk dyeing of

thermoplastics. |

Suitable “‘non-itonic substituents’ are groups which
are customary in styryl dyestuff chemistry and do not
confer solubility in water in the neutral to acid range,
or groups such as are mentioned below in connection
with the preferred dyestuffs.

Suitable “bridge members” in the sense of the inven-
tion are non-chromophoric members, preferably C,- to
C;- alkylene chains which are optionally interrupted by
an oxygen atom or sulphur atom and which can also be

branched and/or be substituted by a C;- to C,-alkoxy or
-alkenyloxy group or a benzyloxy or phenoxy group.

Suttable alkyl radicals are those with 1 to 4 C atoms,
which can be substituted by halogen, CN;, COOH or C,-
to C,-alkoxy. Methyl and ethyl are very particularly
preferred.

Suitable aryl radicals are phenyl and naphthyl radi-

cals which can be substituted, preferably monosubstitu-
ted to trisubstituted, by halogen, C, to Cg-alkyl, C, to
C,-alkoxy, C, to C,-alkylmercapto, benzyl, cyclopentyl
or cyclohexyl. Optionally substituted phenyl radlcals
are particularly preferred. .
" The cycloalkyl radicals mentmned are above all cy-
clopentyl and cyclohexyl radicals which can in turn be
monosubstituted, disubstituted or trisubstituted by
chlorine, methyl and others.

Suitable aralkyl radicals are, above all, benzyl, phen-
ethyl and phenylpropyl. | -

Suitable heterocycllc rmgs which W ; and Wz can
form are piperidine, pyrrolidine, N-methyl-piperazine,
“morpholine or thiomorpholine. e
- Preferably, W, and W, do not. mmultaneously repre-
sent aryl and/or cycloaklyl.
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2

Particularly suitable substituents in the ring a are
halogen, C,- to Cs-alkyl, C, to Cjs-alkoxy, C, to C;-
alkanoyloxy, C,- to Cs-alkanoylamino, benzoyloxy,
benzoylamino or phenoxy. Preferably, 1 to 3 of these
substituents are present. Preferentially suitable substit-
uents in the ring b are C, to C,-alkyl, C;-C,-alkoxy, CN
or COOH.

In the preceding text “halogen” is to be understood
as fluorine and, preferably, chlorine or bromine.

A group of preferred dyestuffs according to the mn-
ven-invention corresponds to the formula

(IT)

X CN
| /
CH=C
\
Z.l‘
Cl,
wherein |

X represents C,- to C -alkyl, C,- to C -alkoxy, CN or
hydrogen,

n represents 4 — 35,

B’ represents —C,H,—, —C;H¢—, —C.H;—,
mCH(CHa)CHz “CH(CGHE)CHZ_*: —CH(C"'
H,OCH,;)CH,—, —CH(CH,OC,H;)CH,—,
—CH(CH,OCH,CH=CH,)CH,—, —CH(C-

H,OC¢H;)CH,— or —CH(CH,OCH,CzH;)CH,—,

R’ represents CH,;, C,H;, C;H;, CH,CcH;, C,CgHs,
C.H,OCH;, CH,OC,H;, CH,CN, C,H,C:H;,
CH,CH(C:zH;)CH; or (CH,;);C¢Hs,

Y, represents hydrogen, C,— to C,-alkyl, C,— to
Cs— alkoxy, CF;, C,— to C,-alkanoylamino, phe-
noxy, F, Cl or Br,

Y, represents hydrogen, C,— to C,-alkyl, C,— to
C,— alkoxy, chlorine or bromine and

Z' represents CN or COOQ/’, |

wherein

Q' denotes C,— to C,-alkyi, phenyl—C,—
alkyl or cyclohexyl.

A further group of preferred dyestuffs in the sense of

the invention are those of the formula II wherein

R’ and Y, conjointly form the missing members of
the partially substituted, optionally methyl-, ethyl-
or chlorine-substituted, heterocyclic structure of
an indoline, 1,2 3,4-tetrahydroquinoline, 2,3-dihy-
drobenzoxazine-(1,4) or 2,3,4,5-tetrahydroben-
zazepine ring system.

Particularly preferred dyestuffs according to the in-

vention are those of the formula

to ""-Ca*

(1)

x RI‘I‘

S—C,H,—N CH=C(CN),

Cl,

wherein
X and n have the abovementioned meanings and
'R"” denotes a methyl, ethyl, propyl, benzyl, phenethyl
- or phenpropyl group and
Y, denotes hydrogen or a methyl group.
Partlcularly valuable dyestuffs, within the scope of

the mventlon have the formula




3
| | CH; - (IV)
X' (I:sz |
~ Cly |
wherein | |
X' represents hydrogen, methyl, ethyl or a cyano
group and |

n' represents 4 or 5.
Most valuable dyestuffs are those of the abovemen-

tioned formulae wherein
n and n’ = 3. |

The new dyestuffs are prepared in a manner whlch is

in itself known, by reacting aldehydes of the formula

'(V)

CHO

or thelr functlonal derwatwes for example those of the .

formula |
 (Va)

. _CH_=A_' o

wherein |

n, B, R, a and b have the meanmgs md:cated under

formula [ and - -
A represents =N-R! (aldlmmes) or

R2
| +/7
- =N

R*

AII—..

(imonium salts)

. wherein
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carbon atoms, especrally methanol, ethanol, the .
propanols and butanols, and also benzene, toluene,-

xylene, chlorobenzene, dichlorobenzenes, chloro-

- form, dimethylformamide, dimethylsulphoxide and
acetonitrile. To accelerate the reaction, the basic

catalysts customary for the Knoevenagel reaction

can be added, such as, for example, ammonia,

diethylamine, triethylamine, piperidine, morpho-

line, N-ethylpiperidine, N-methylmorpholine, basic -

ion exchange resins, alkali metal hydroxides, alkali

~ metal alcoholates, alkali metal carbonates, alkali .
metal acetates, and acetates of ammonia and of
organic bases, such as, for example, ammonium

acetate or piperidine acetate. However, the reac-
tion can also be carried out readily in the presence -

of acetic acid and even in glac1al acetlc ac1d as the__'j

solvent. - |
It is also possible w:th advantage to dlspense with the

customary isolation of the aldehydes V, which in most

cases entails considerable losses, and to use these alde-

hydes directly, after decomposition of excess Vilsmeier
reagent by means of lower aliphatic alcohols and ad-
o5 justing the pH value to about 6.5 - 8.5, for condensa-
tion with the methylene- -active components VI. For this

purpose, the presence of an emulsifying additive, for
. example of oxethylation produets of higher alcohols or -
~ substituted phenols, can be useful, particularly if aque-
Y ous aIkah Or aqueous ammonia are. used to adjust the
. pH. ¢ |

Examples of sultable methylene _active compounds

- VI are malonic acid dinitrile, cyanoacet:c acid methyl

40
" acid 4-chlorobenzyl ester,
B .dlchlorobenzyl ester, cyanoacetic acid 2,4,6-trichloro-

ester, cyanoacetic acid ethyl ester, cyanoacetic acid

" propyl ester, cyanoacetic acid butyl ester, cyanoacetic
~acid cyclohexyl fester, cyanoacetic acid y-methoxypro- .

- pyl ester, cyanoacetic acid cyanoethyl ester, cyanoace-. -
~tic acid B-chloroethyl ester, cyanoacetic acid B-acetox-
yethyl ester, cyanoacetic amd benzyl ester, cyanoacetic -
“cyanoacetic acid 3,4-

~ benzyl ester, cyanoacetlc acid. B-phenoxyethyl ester, .

45

R! preferably denotes a phenyl sulphophenyl or car-' |

boxyphenyl radical,

R2 and R3 represent C,—to C,—alkyl and

R3 also represents phenyl and |

An- represents an acid anion, preferably CI~ or Br~,
with methylene-active compounds of the formula.

CN
/
H,C
N\
Z

(VD)

wherein
Z can have the meamngs indicated under formula 1.
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The reactions are carried out at temperatures be- .

tween 20 and 160° C, preferably in the temperature
range of 50° - 120° C, in the melt or, in most cases,

in a solvent which is inert under the reaction condi-
tions. Examples of suitable solvents which may be
mentioned are lower aliphatic alcohols with 1 to 4

635

eyanoacetlc acid 3-(4- chlorophenoxy) ethyl ester, cya- -
noacetic acid B-(4-methylphenoxy)-ethyl ester, cyano-
acetic acid 8-(4-tert.-butylphenoxy)-ethyl ester, cyano- -
‘acetic acid 8-(4-cyclohexylphenoxy)-ethyl ester,.'eya-:

noacetic acid y-phenoxypropyl ester, cyanoacetic acid o

B-phenylethyl ester, cyanoacetic acid yy-phenylpropyl
ester, cyanoacetic acid y-phenylallyl ester, cyanoacetic

acid a-naphthylmethyl ester, cyanoacetamide, cyano-
acetic acid N-methylamide, cyanoacetic acid N,N-
dimethylamide, cyanoacetic acid a-cyanoethylamide,

cyanoacetic acid N-n-butylamide, cyanoacetic acid

cyclohexylamide, cyanoacetic acid diethylamide, cya-
noacetic acid pyrrolidide, cyanoacetic acid piperidide,
cyanoacetic acid anilide, cyanoacetic acid 3-chloroani-

lide, cyanoacetic acid 2-ethoxyanilide, cyanoacetic.

acid 4-t-butylanilide, cyanoacetic acid 4-cyclohexylani-

lide, cyanoacetic acid a-naphthylamide, methylsul-
phonylacetonitrile, n-butylsulphonylacetonitrile, phe-
4-t—butylphenylsul'—

nylsulphonylacetonitrile  and

phonylacetonitrile.

To prepare suitable aldehydes V or their functmnal .

derivatives V a it is possible to use aromatic bases of

- the formula
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S

'.‘

Cl,

(vil)

wherein

n,B, R, aand bhave the meanings indicated for for-
mula I. These bases are reacted, in a manner which
1s in itself known, with so-called Vilsmeier re-
agents, that is to say mixtures of N-formyl com-
pounds

R2
N\

/
R3

and Inorganic acid halides, preferably phosphorous
oxychloride, thionyl chloride or phosgene, or are for-
mylated by the method of Duff (Journal of the Chemi-
cal Society {London] 1952, pages 1,159 - 1,164), ad-
vantageously in accordance with the variant of German
Patent Specification No. 1,206,879, Suitable aldimines
V a are obtained, for example, in accordance with the
instructions in U.S. Pat. Specification No. 2,583,551
(Example 17).

Suitable methods for the preparation of the bases VII
are those known from the literature for the preparation
of N-alkoxyalkyl-anilines and N-aryloxyalkyl-anilines,
above all the reaction of N-halogenoalkyl-anilines,
N-halogenoalkylindolines, = N-halogenoalkyl-tetrahy-
droquinolines and the like with thiophenolates VI

N~CHO

SMe |

Cl,

(Me = Na, K, Li, ¥% Mg or % Ca)

in the melt, or in solvents which are inert under the
reaction conditions (aliphatic C,- to Cs-alcohols, ben-
zene, toluene, chlorobenzene, ethylene glycol mono-
ethyl ether or ethylene glycol monomethyl ether, di-
methylformamide, N-methylpyrrolidone and others) at

temperatures of up to about 140° C, preferably at 50° -
100° C. |

The preparation of suitable aldehydes V can also be 50

carried out in another sequence, by reacting the thio-
phenolates with already formylated halogenoalkyl-ani-

lines, according to
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In the thiophenolates VIII, Me represents 1 equiva-
lent of an alkali metal ion, alkaline earth metal ion or

heavy metal ion. Examples which may be mentioned

are the 1ons of lithium, sodium, potassium, magnesium,
calcium, lead, copper or silver, preferably those of

sodium and potassium. The thiophenolates can be em-
ployed as such, but are suitably produced in the reac-
tion medium itself, if appropriate in the presence of the
halogenoalkyl compounds, from the corresponding
thiophenols, by adding at least one equivalent of a
metal compound. Examples of suitable compounds for
this purpose are the oxides, hydroxides, bicarbonates,
carbonates, acetates and the like. The use of equivalent
amounts of orgaic bases, such as, for example, triethyl-
amine, tripropylamine, tri-(hydroxypropyl)-amine, tri-
butylamine, N-methylpiperidine, N-ethylpiperidine,
N-methylmorpholine, dimethylaniline or pyridine, in
order to bind the hydrogen halide, is also possible. The
reactions are carried out in the melt or in organic sol-
vents which are inert under the reaction conditions.
They take place slowly even at room temperature but
are suitably carried out at elevated temperatures, pref-
erably in the range of 50° - 150° C.

Example of suitable solvents are lower alcohols, such
as methanol, ethanol, propanols, butanols, or amyl

alcohols, and also toluene, xylene, dimethylformamide
and N-methylpyrrolidone.
A further method of preparation of the bases VII is to

react halogenoalkyl-thioethers X with secondary bases
XI 1n a manner which is in itself known, in accordance
with the following equation:

C, ¢
(X)

——9__[_{ T VIl

(XI)

40

45

R
| | ‘
SMe + Hal=--B=N CHOW Vv
Cl,

(VIII) (1X)

wherein

Hal denotes bromine or preferably chlorine. This
reaction is also in itself known (compare Example 1 of
U.S. Pat. Specification No. 3,635,957).

65

wherein
X, n, B, Hal, R and a have the meanings indicated in
the preceding text. The reaction takes place in
solvents which are inert under the reaction condi-
tions, for example in toluene, xylene, chloroben-
zene or dichlorobenzene or in higher alcohols, such
as butyl alcohols and amyl alcohols, in the presence
of customary hydrogen halide acceptors, such as
alkali metal oxides, hydroxides or carbonates or
alkaline earth metal oxides, hydroxides or carbon-
ates, or organic bases, such as tributylamine or
dimethylaniline, at temperatures of about 80° —
200° C, preferably at 120° - 160° C. A particularly

advantageous embodiment of the reaction utilises
the second base XI simultaneously as a hydrogen
halide acceptor and solvent by using it in at least
twice the equivalent amount and within the tem-
perature range indicated above.
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To facilitate the reactions of X with XI, eatalytlcf
amounts of iodides, for example sodium 1ed1de potas- -
“sium iodide or copper iodide, can be added (compare -
German Auslegeschrift (German Printed Appllcatlon)”

No. 2,010,491, Example 2).

- The N- halegenealkylamlmes ~or halogenoalkyl-

~ thioethers X which can alternatively be used for the

preparation of the N-arylmercaptoalkyl bases VII are

most simply accessible respectively from the corre-

sponding secondary aniline bases XI and the thiophen-

~ ols VIII (Me =H) by converting these into the hydroxy-
- alkyl compounds by oxalkylation, for example by -
means of ethylene carbonate, ethylene oxide, propyl-

~ene oxide, methyl glycidyl ether, ethyl glycidyl ether,
allyl glycidyl ether, phenyl glycidyl ether or benzyl

~trimethyl-,

10_'2 2.3-trimethyl-6-acetamino-

15

glycidyl ether -or styrene oxide, or by reaction with

- halogenoalkanols, for example B-halogenoethanols,
halogenopropanols or halogenobutanols, and obtaining

the halogenoalkyl compounds therefrom by the action

20

of acid halides, such as phosphorous exyehlorlde phes-— __

phorous tribromide or thlenyl chloride..

'One-stage processes for arriving at the halogenoalkyl
compounds mentioned are also known and entail carry-
ing out a one-sided reaction of the secondary bases XI

‘trimethyl-7-bromo-, 2 2 4-trimethyl-7-chloro-,

- 2-methyl-;

2 2 4-tr1methyl- 2-methyl-7-methoxy-,  2-methyl-7-
chloro-, 2- methyl _7-bromo-, 2-methyl-7-acetamino-,

2- methyl—7 -phenyl-, 2,2,4-trimethyl- -7-methoxy-, 2,2,4-
2.2.4-
trimethyl- 7-tr1ﬂuoremethyl-- 2-ethyl- 7-methyl- 2-n-
butyl-7-methyl- and 2-i-propyl-7-methyl-1 2,3,4-tet-

rahydroquinoline, 3,6- dlrnethyl- 2.3-dimethyl-, 2,3,6- -
'2,2,3,6-tetramethyl-, -

2,2,3-trimethyl- 6—methoxy- 2,2 3-tr1methyl -6-chloro-,
and 3-ethyl-6-methyl- -

2,2,3- trlmethyl-

2,3 d:hydrebenzexazme -(1,4) and 3,3 -tetramethylene- -
-3,3-pentamethylene-2-methyl-;
ramethylene-2,6-dimethyl-,  3,3- pentamethylene-Z 6-
dimethyl-, 2,3-trimethylene- -6-methyl-, 2,3-tetramethy-

lene ~and 2 3 tetramethylene -6- methyl 2 3dihydroin- )
dole.

If the N- hydrexyalkyl derivatives of the abovemen-
tioned secondary bases XI are reacted by the Vilsmeier

reaction, for example with dimethylformamide and

phosphorous
_chloroalkyl-aldehydes 1X are obtamed therefrom in a

oxychloride, the corresponding N-

- known manner; these serve for the prepare.tlen of the

25

or the thiophenols with dihalogenoalkanes or dihaloge- -

aldehydes V, as explained above.

From the large number of the aldehydes IX whlch o

can be prepared and are suitable for reaction with .

" thiophenols VIII, some may be mentioned by way of

noalkenes, for example 1,2-dibromoethane, 1,2-
~dichloroethane, 1,3- dichloropropane, = 1,3-chloro- -
bromopropane, 1,4-dibromobutane, 1 ,4-dibromobut-

2-ene or 1,2-dibromopropane, in the presence of a_

hydrogen halide acceptor.

Suitable thiophenols VIII (Me = H) which can. be

examples: N-g-chloroethyl-N-methyl-4-aminoben-

| zaldehyde N B -chloroethyl-N-ethyl-4- aminobenzalde-

30

used for the preparation of the bases VII are, for exam-

ple, 2,4,6-trichlorothiophenol,  2,4,5-trichlorothio-
phenol, 2,3,4-trichlorothiophenol, 2,3,5,6-tetrachloro-

thiophenol, 2,3,4,6- tetrachlerothlephenol 2,3,5,6-tet-
| methyltetrachlerothle- |

- phenols, ethyltetrachlorethlephenols and pentachloro-

rachloro-4-cyano-thiophenol,

- thiophenol.

~ Suitable secondary bases XI for the preparation of
the bases VII are, for example, N-methyl-aniline, N-

N-methyl-m-chloroaniline, N-
N-ethyl-2,5-dimethoxy-aniline,

methyl-m-toluidine,

methyl-m-anisidine, -
N-methyl-m-phenetidine,
line, N-ethyl-aniline, N-propylaniline, N-n-butyl-ani-

m-toluidine, N-vy- phenylprepyl m-toluidine, N-cyano-

‘ethyl-aniline, N- methoxyethyl-m- _toluidine, N-ethyl-m-

phenoxy-aniline,  N-ethyl-m- -anisidine,  N-ethyl-m-

phenetidine, N-ethyl- m-chloroaniline, N-ethyl-o-tolui- °

dine, N-ethyl-3-bromoaniline, N-methyl-2-ethylaniline,
N-‘-methy]-2-iseprepylaniline,. - N-methyl-2,5-dime-
thylaniline, N-methyl-2-methoxy-5-methylaniline, N-
butyl-3-chloroaniline, N-cyclohexylaniline, N-cyclo-
pentyl-m-toluidine, N-methyl-2,5-dichloroaniline, N-

~ methyl-3-propionylamino-aniline, N-benzyl-m- aniside,
N- ethyl 3-

N-propyl-3-trifluoromethyl-aniline,
acetamino-aniline, N-cyanoethyl-m-toluidine, 2-meth-

yl-, 2-ethyl-, 2-methyl-6-chloro-, 2,5- dimethyl-- 2,3,3-

- trimethyl-, 2,3,3-trimethyl-6-
chloro-,

ramethyl-2,3-dihydroindole, 2-methyl-,

2,3,3,6-tetramethyl-,

- N-methyl-2,5- dlethoxy—am--

2,3,3-trimethyl-6-methoxy- and 2,3,3,7-tet--
_2,7-dime-th'yl-, .

35 chloroethyl-N-y-phenylpropyl-m-toluidin-4-aldehyde,

- aldehyde,

40

45

~line, N-benzyl-analine, N-phenethylaniline, N-£-- phe-
nylpropyl-amlme N-y-phenylpropyl-aniline, N- ethyl-
m-toluidine, N-propyl-m-toluidine, N-n- butyl-m-telul- |
- dine, N-benzyl-m-toluidine, N-a-phenylethyl-m-tolui--
dine, N-g-phenylethyl-m- -toluidine, N-S- phenylpmpyl- |

B _ehlereprepyl -2,2,4-trimethyl-,

55
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- chloroethyl-6-formyl-2-methyl-, .
formyl-2,7-dimethyl-, N-g-chioroethyl-6-formyl-2,2,4-

trimethyl-,
methoxy-, N-B-chloroethyl-6-formyl-2,2 ,4-trimethyl-7-

- N-B-chloroethyl-7-formyl-2,3,6-trimethyi-,
~ chloroethyl-7-formyl-3-methyl-6-chloro-,
_ propyl-7- formyl-2,3,6-trimethyl- and N-g-chloropro-

hyde, N-f3- -chloropropyl-N-ethyl-4-aminobenzalde-
hyde, ~ N--
-ehlor0propy -N- ethyl-4-ammobenzaldehyde N-B-

chloro-B-phenylethyl-N-methyl-m-toluidin-4-aldehyde.
N-B-chloroethyl-N-benzyl-m-toluidin-4-aldehyde, N-g8-

N-g-chloro-y-phenoxypropyl-N-ethyl- m-toluidin-4-
N-£3- chloreetl'-yl-—N B-phenylpropyl-2-
ehlore-4-animebenzaldehyde _ N-B-chloroethyl-N- .
methy!l-2,5-dimethoxy-4- ammebenzaldehyde N-06-

bromobutyl-N-methyl-4-aminobenzaldehyde, =~ N-8--
‘N-g-chloroethyl-6-

N-B-chloroethyl-6-formyl-2-methyl-7-

chloro-, N-g8-chlo.oethyl-6-formyl-2,2,4 7-tetramethyl-
, N-f3- ehlereprepyI-G-fermyl -2,2,4 7-tetramethyl- N-y-
'N-B-chloroethyl-6-for-
myl-2-ethyl-7-methyl- and N-j- -chloroethyl-6-formyl-
2,2 4-trimethyl-7-trifluoromethyl-1,2,3 4-tetrahy- |
droguinoline, N-B-chloroethyl- 7-formyl-3,6-dimethyl-,
N-8--
N-vy-chloro-

pyl 7—fermyl- -ethyl-5-methoxy-2, 3-d1hydr0xybenzex-
azine-(1,4) and  N-&-chlorobutyl-5-formyl-2,3,3-
trimethyl-, N-'y-chloreprepyl -5-formyl-2,3,3-trimethyl-
. N-B-chloropropyl-5-formyl-2,3,3-trimethyl- and N-8-
chlereethyl -5-formyl-2, 3 3-trimethyl-2,3- dlhydro-- -
indole. |
Flnally, the dyestuffs: aceerdmg to the mventlon can -

‘also be prepared by first condensing ‘the N-

halogenealkylaldehydes IX with the methylene -active
compounds VI to give the N-halegenealkyl -styryl dye-- -
stuffs XII and then reacting these in a manner which1s
in itself known with thlephenolates VIII in accordance'

| Wlth the fellewmg equatlen

3. 3-tet-- -



@ SMe + Hal—B—N
A,

(VI

wherein

b, n, Me, Hal, B, R, a and Z have the abovementioned 15

meanings. The reaction conditions can be selected
analogously to Example 1 of Swiss Pat. Specifica-
tion No. 505,876. |
The dyestuffs according to the invention are out-
standingly suitable for dyeing and printing hydrophobic
fiber materials, especially polyesters, for example those
from terephthalic acid and ethylene glycol or 1,4-bis-
(hydroxymethyl)-cyclohexane, polycarbonates, for
example those from «,a-dimethyl-4,4'-dihydroxy-
diphenylmethane and phosgene, cellulose esters, for
example cellulose triacetate, and fibers based on poly-
vinyl chloride. - o -
The dyestuffs are used in accordance with the known
dyeing processes, for example in the exhaustion pro-
cess, as aqueous dispersions in the presence of custom-
ary dispersing agents and, if appropriate, customary
swelling agents (carriers), at temperatures near 100° C,
or without carriers at 120°-140° C (HT process).
Furthermore, they are outstandingly suitable for dye-

ing in accordance with the known thermosol process.
They do not dye, or only dye slightly, wool and cotton

present.in the dye bath at the same tme, so that they are

very suitable for use in dyeing polyester/wool and po-
lyester/cellulose fibre mixed fabrics. |

Their solubility in numerous organic solvents is ex
cellent, and they can be used for dyeing lacquers and
oils, bulk-dyeing of plastics, such as polystyrene and
polyethylene, and dyeing of fibres in accordance with
the customary spindyeing processes.

The dyestuffs according to the invention impart clear
yellow colorations of very good fastness to light and
good fastness to washing and sublimation to the hydro-
phobic materials mentioned.

They can be used for combination dyeing with blue
azo and anthraquinone disperse dyestuffs and in that
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30

35

40
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case give green dyeings on cellulose triacetate and on

polyester, which have good fastness to light and show
no “catalytic fading.”

The good stability in dye baths, and stability to boil-
ing, of the dyestuffs according to the invention, in neu-
tral to moderately basic liquors or printing pastes (pH
stability up to about pH 10) should be singled out par-
ticularly; as a result, the dyestuffs are also very suitable

for one-bath dyeing (thermosol-thermofixing process)

and for printing polyester/cotton mixed fabrics in com-

10

EXAMPLE 1

31.1 parts of pentachlorothiophenol and 19.8 parts
of N-ethyl-N-g8-chloro-ethyl-m-toluidine are added suc-
cessively to a solution of 2.53 parts of sodium in 160
parts by volume of ethanol and the mixture is heated
for 6 hours to the reflux temperature. After cooling, the
product which has crystallised out is filtered off,
washed with a little ethanol and then thoroughly
washed with water, and dried in vacuo at 40° C. 43.2
parts of N-ethyl-N-(B-pentachlorophenylmercaptoe-
thyl)-m-toluidine of melting point 75° — 80° C are ob-
tained. The base is sufficiently pure for the further
reaction.

For the formylation, 39.9 parts of the crude base are
dissolved in 45 parts of dimethylformamide, 15.3 parts
of phosphorous oxychloride are then added dropwise
whilst stirring and occasionally cooling, in such a way
that the temperature does not rise significantly above
60° C, and the mixture is then warmed to 60° — 65° C
for 15 hours. The mixture is then allowed to cool to
about 40° C and is decomposed by dropwise addition of
70 parts by volume of methanol over the course of half
an hour, whilst maintaining an internal temperature of
40° - 50° C by cooling. Thereafter, the pH value 1s
adjusted to about 8 by adding about 30 parts by volume
of concentrated aqueous ammonia or an equivalent
amount of alkali metal hydroxide solution, whereupon
the aldehyde separates out. It is occasionally first ob-
tained as an oil, but crystallises throughout on further
stirring. It is isolated by filtering off and washing with a

little methanol and then with a copious amount of wa-

ter, and is dried in vacuo. The yield is 38 — 40 parts of
N-ethyl-N-( 8-pentachlorophenylmercaptoethyl)-2-
methyl-4-aminobenzaldehyde which after recrystallisa-
tion from toluene forms colourless prisms of melting
point 137° - 138.5° C.

35.2 parts of the aldehyde are dissolved in about 80
parts by volume of dimethylformamide by warming,
0.25 part by volume of piperidine and 5.3 parts of
malodinitrile are then added and the mixture is warmed
to 70° C for 2 hours. About 400 parts by volume of
methano! are then added, the mixture is stirred for

~ some time longer at 15° - 20° C and the dyestuff which

55

60

bination with reactive dyestuffs which require the pres-
ence of alkali (sodium carbonate or sodium bicarbon-

ate). -

In the examples which follow, parts denote parts by
weight, unless expressly stated otherwise, they bear the
same relation to parts by volume (pts. by vol.) as the

65

gram to the milliliter. The temperatures quoted are to .

be understood as degrees centigrade.

has crystallised out is filtered off. It is thoroughly
washed with methanol and dried in vacuo at 100° C.
35.3 parts of dyestuff of the formula

CH,

CH=C(CN),

Cl
are obtained.

Cl

The dyestuff can be purified by recrystalllisation
from n-butanol and then melts at 155° - 156° C. How-
ever, this is not necessary for its use for tinctorial apph-




T

cations. The dyestuff dyes polyester fibres and triace-"
tate rayon in clear, greenish-tinged yellew shades of

very good fastness to light, wet processing and sublima-

- mixtures with blue azo dyestuffs and anthraquinone
dyestuffs.
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~ ‘more greenish-tinged than the colour shade of the cor-

- tion and shows virtually no “catalytic fading” in green

- The aldehyde used in this example can also be ob-
tatned in accordance with the following procedure:

2.53 parts of sodium are dissolved in 160 parts by vol-
ume of ethanol, 31.1 parts of pentachlorothiophenol

followed by 22.5 parts of N-ethyl-N- ﬁ-chloroethyl—Z-.

10

methyl-4-aminobenzaldehyde are added and the mix-

ture 1s heated to reflux temperature for several hours,

‘until the B-chloroethyl-aldehyde is virtually no longer |

detectable by chromatography. After cooling, the pen-
tachlorophenylmercapto-aldehyde can be isolated in
good yield 1n the abovementioned manner.

- The same result is obtained if the procedure of Exam-

ple 1 of German Oﬁ'enlegungsschrlft (German Pub-

lished Specification) No. 2,301,461 is applied to penta-
chlorothiophenol.

- If the aldehyde of the precedmg example is reacted

analogously with cyanoacetic acid derivatives instead

of with malodinitrile, dyestuffs with comparably valu- -

“able tinctorial properties are again. obtained. Some
examples are summarised in the table which follows.

The shades of their dyeings on polyester fibres and

cellulose triacetate fibres are throughout somewhat

el
LA

N
-

25 .

~ or cyanoacetic acid derivatives, and also the colour =

reSpondmg malodinitrile dyestuff.

o

-$=C;H,~N CH-—C

Example . ‘Colour shade en i

No. —Z ~ polyester fibres
2 Strengly greenish-tinged yellow |
3' re o |
5  —COOC;H,OCH, ': | ::
6 _m,H‘(x::H_-, ' ' .,
'87 | ...—COOC;,H,(n) o : | o
| 9 ' | "o | S
IO | e | '
' 1 s e
12

-aQO—qmm) v "

The 'table which follows describes, in further exam- =~

ples, dyestuffs according to the invention which are
obtained analogously to Example 1 by condensation of
the analogously prepared aldehydes with malodinitrile

shade of the particular styryl dyestuff on polyester
fibres and cellulose triacetate fibres.

Example Structure Colour shade
—? _. Greenlsh-tmged yellow
ClacﬂfS*Ciﬂg—li{ CH=C(CN),
' CH, |
'] 4 o W
Cl;C—S—C,H,—N~-
.
15 - | v
c1,,c3-'--s-.—c,H;.~_—.—ﬁ -
CHON
16
C,Ce—S—C,H,—N-
-
17 CH, | ' _ A
Cl,,Cﬁ-S-CH—'CH,;-_N. CH= C(CN),
- é_“a ) (!:Ha
| CI,.CG—S—CH—CH;“I}" .' -Cll-_-'-'#-C:l("CN);
c{l,—ocu, C,H; '
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-continued
Example Structure - - | ~ Colour shade
19 | | ¥
C.EQ_S_QE_N’_CH_C(CN,J
CH,CH;
20 CH; Greenish-tinged yellow

ClyCe—S—CH—N

| CH=C(CN),

C2H5
21 'Y
C];CG—S—CH“CHE—NQ CH=C(CN),
. CH,—OCH, G;H,
2 . ’y
Cl;,C."S'“Q[‘L-NGCH_C(CN)E
| (CH2)3C6H5
23
24 OCHj, '’

25 Slightly greenish-tinged yellow

I
CH

CI5CH_S“C2]'L|_ (CHE)R

C}

CH=C(CN),

26 ((IZI'Ha)z Slightly greenish-tinged yellow
c—CH2

RS

CH_C(C N). 2

- 27 | : (i;sz_ . o - - Slightly greenish-tinged yellow
~ CH—CH, ° |
/ N\

CH,  CH=C(CN),




-continued

_Exa:nple _Structure
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| Colour shacle_ _.

28

29

30

3]

32

33

34

—~CH=C(CN),

" The radical Cl;Cy represents a pentachlorophenyl radical -

 ExAwRE3
1 part of a dyestuff of the formula

CH,
C,Hs

is dissolved in 25 parts of dimethylformamide, 1 part of

a dispersing agent (alkylaryl polyglycol ether) is added

and a fine dispersion is prepared by stirring the mixture

‘Greenish-tinged yellow

into 4,000 parts by volume of v'katerz._ In addition, 20 g of
- a carrier (cresontic acid ester) and 4 g of monosodium

dihydrogen phosphate are added and the pH value of
the dye bath is adjusted to 4.5 — 5 with acetic acid. 100

parts of previously cleaned polyester material (polyeth-

ylene glycol terephthalate fibres of the Dacron type, of
Messrs. Dupont are introduced into the dyebath at 40°
- 50° C, the temperature is raised to 80° — 85° C over
the course of 15 — 20 minutes and is kept thereat for 20
minutes, and the bath is now gradually brought to the -

boil. After boiling for 1 — 1.5 hours, the dyeing process

“is complete. The dyed material is rinsed once hot, and

is then rinsed cold and dried. It exhibits a clear, green-
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ish-tinged yellor coloration of very fastness to hght,

washing and sublimation. Y,
The dyestuff can also be used as a compounded paste

or compounded powder by grinding it, as an aqueous

paste, with dispersing agents (for example ligninsul- 5

phonates) and, if appropriate, subsequently drying it.
If the conjoint use of a swelling agent (carrier) is

dispensed with, a comparable dyeing is obtained on Y

using a liquor ratio of 1 : 20 and employing the known

high temperature dyeing process (HT process). Here 10 Bis —C,H,—, —C;Hs—, C4H3—-—, —CH(CH;)CH,—

again the prepurified polyester material is introduced —CH(C¢H;)CH—, —CH(CH,OCH;)CH,—,
at 40° - 50° C into the otherwise similarly prepared —CH(CH,OC,H;)CH,—, —CH(C-
dyebath, the bath temperature is raised to 125° C for 30 H,OCH,CH=CH,)CH,—,  —CH(CH,OCgH;)C-
~ 40 minutes and the material is dyed for 1 — 1.5 hours H,— or —CH(CH,OCH,C¢H;)CH,—;
at 125° - 130° C. 15 R is CH;, C,H,, C;H,, C,H,, CH,CcH;, C.H,OCHj,,
C,H,OC.H;, - C,HCN, C,H,C:H;,
EXAMPLE 36 CH,CH(CH;)CH; or (CH,) ;CsHs
100 parts of a fabric of cellulose triacetate rayon is Y, is hydrogen, C;- to C,-alkyl, C,- to C,-alkoxy, CF,,
dyed for .1 hour at the boil in a dyebath prepared from C,- to C,-alkanoylamino, phenoxy, F, Cl or Br;
1.5 parts of the dyestuff according to Example 13, 4 20 Y, is hydrogen, C;- to C;-alkyl, C,-C,-alkoxy, chlo-
parts of Marseilles soap and 4,000 parts by volume of rine or bromine;
water. The resulting greenish-tinged yellow dye has Z is CN or COOY; and
very good fastness properties. Y is C,- to C,-alkyl, phenyl-C,- to -C;-alkyl or cyclo-
EXAMPLE 37 hexyl.

25 3. Water-insoluble styryl dyestuff of claim 2 in which
1,000 parts of polystyrene are mixed with 6 parts of R is methyl, ethyl, propyl, benzyl, phenethyl or phen-

the dyestuff according to Example 27 and the mixture propyl;

is fused in the usual manner under a nitrogen atmo- Y, is hydrogen or methyl;

sphere at about 200° C. The greenish-tinged yellow Y, i1s hydrogen;

injection mouldings obtained from this material show 30 B is ethylene; and

good fastness of the colour. Z is cyano.
I claim: | 4. Water-insoluble styryl dyestuff of claim 1 in which
1. Water-insoluble styryl dyestuff of the formula R is ethyl;

Z is cyano; and
35 B is ethylene.

@ If‘ /CN 5. Styryl dyestuff according to claim 1, of the formula
S—B—N CH=C
N\ - -
Z
Cl 8 Hj
' cl. 40 C.H,
| |
wherein Ci S=—C,H,—N H"C
B is C,-C;-alkylene; C,- to Cs-alkylene interrupted by
Cl Cl

an oxygen atom or sulphur; or the foregoing substi-
tuted by C,- to C,-alkoxy, C,-C,-alkenyloxy, ben- 45
zyloxy or phenoxy;

R is H; C,-C,-alkyl; C,-C,-alkyl substituted by halo- 6. Styryl dyestuff according to claim 1, of the formula
gen, CN, COOH or C,-C,-alkoxy; cyclopentyl, cy- |
clohexyl; benzyl; phenethyl; phenylpropyl; phenyl;

 naphthyl; or phenyl or naphthyl substituted by 50

Cl Cl
halogen, C,-C,-alkyl, C,-C,-alkoxy, C,-C,-alkyl- CH
mercapto, benzyl, cyclopentyl or cyclohexyl; ’
Z is CN, SO,Y, COY, CO,Y or CONW W, Cl S"'C-ZH-:_N CH=
Y is C,-C,-alkyl; C,-C,-alkyl substituted by halogen,
Cl Cl

CN, COOH or C,-C,-alkoxy; cyclopentyl; cyclo- 55
hexyl; benzyl; phenethyl; phenylpropyl; phenyl;
naphthyl; or phenyl or naphthyl substituted by
halogen, C,-C,-alkyl, C,-C,-alkoxy, C,-C,-alkyl- 7. Styryl dyestuff according to claim 1, of the formula
mercapto, benzyl, cyclopentyl or cyclohexyl;
W, and W, are H; methyl; ethyl; n-butyl; cyanoethyl; 60
cyclohexyl; phenyl; chlorophenyl; 2-ethoxyphenyl;

4-t-butylphenyl; 4-cyclohexylphenyl; or -naphthyl; H

n is 5; and wherein the ring a is unsubstituted or ®
substituted by halogen, C,- to Cj-alkyl, C, to C;- S""CzHr"N CH—-C
alkoxy, C, to Cj-alkdanoyloxy, C,- to Cs- 6

alkanoylamino, benzoyloxy, benzoyl-amino or phe-
noxy.
2. Water-insoluble styryl dyestuff of claim 1 in which
The ring a is ¥ ok ok %k %
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